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Purpose: Based on the "Medical radiation exposure quality assurance standards" set out on July 1,
2005, the purpose of this study is to determine the effectiveness of the quality assurance operation and
to assist the medical institutions in upgrading the service quality of the advanced technology. The
study includes two major parts, first, radiation safety and quality assurance survey. Second, dose
verification and quality assurance for the new radiation therapy system and technique. In addition to
the on-site visits to the radiation therapy departments for the implementation of quality assurance, in
response to a variety of advanced clinical treatment equipment and technology, especially for
hypofractionation treatment technique has been used more generally in recent years and stereotactic
body radiotherapy (SBRT) is likely to become a method of choice for the treatments of lung and liver.
For small volume lesions, SBRT delivers a fraction dose 3-15 times higher than a conventional
treatment. With a smaller fraction number, more effective damages to the target can be achieved
owing to the much higher fraction dose and the high precise localization. However, dose verification
for small field sizes is difficult. Farmer chamber usually used for output calibration in a conventional
treatment system is not suitable for small field size calibration due to the large cavity volume.
Additionally, for megavoltage photon beams, dose measurement with ion chamber for field sizes less
than 3 cm has a further complication of the lack of charged particle equilibrium (CPE). The purpose

of this study is to develop a method to measure the dose accurately for field sizes between 0.4-5 cm.
Gamma knife, Cyber knife and X-knife are included in this study.

Materials and Methods: A total of 78 radiation therapy departments, 137 linear accelerators, 8
Gamma knifes, 35 brachytherapy machines, 20 Tomotherapy and 5 cyberknifes were surveyed for
QA items in written review and site visit in 2017. The items of on-site visit for external beam
treatment system mainly includes the output dose and beam energy accuracy, and beam profile dose
distribution stability; for the brachytherapy system mainly includes the source activity, source

position and duration accuracy. In the section on small field dosimetry, relative output factor and dose



profile were measured on 40 x-knife, 8 Gamma knife and 5 Cyberknife systems.

Results: All the quality assurance programs implemented by this project, after data survey and
parameter corrections, the results of on-site check for the QA items executed in this study are all fit

the criteria of the "radiation exposure of medical quality assurance standards".

Keywords : Radiotherapy, Quality assurance for radiation therapy, medical linear accelerator



— N u:'—:‘ ‘F"I :
R B B S bk Sk oy 35 [ PR o SR P AR 2 SR PR
wﬁﬁl?ﬁ' J——:j:‘j*< TR SRR G ] [ 5T J%MPF]{

B g'FVE}QLff}”?iFWﬁ FAAE 140 ﬁ kR ggzms,ﬁs-rp I3t e > [l ﬁ%}
HACASE S (H5F) PRI B ANt SR i 21 VISR T e
I Bl B AR B R R 21 FTerR WIS RO RLAEH iR e
HRE o B80T TR i B o (R f SR AC g b sy - IR o
TSR OAE L S ERIORYAR - IR PRI RS
(International Commission on Radiation Units and Measurements, ICRU ) {11V HZE > T b5t
TR L AR PR TR R T 5% 1) PR E TS S i ] - R
OIS PRI IR -

EYBIFINB 945 7 5] 1 EIERIHORS TR T | ST A
UGB - Gt BRP IR S SRR A R TR R TR
by TR TGS AR R s T DG (R - 4
IR L R B2 PRA] ]S PR ET + B53 Py
o R R 2 W PRI N O I TR EL Y,
AR PR B T IR (e RO 2Pt o TR B 2 B P By e i 4
I TERCE AT 9+ DT S P ORI e B R 2 R PS ORI P R4 P R 105
= 108 5 F 5 HhT o ST SR R [E ] S 05 IMRT % VMAT S (53 5 5%

AR RO AT R T R S PSR (PR < 5 SREIREER R

7



Bl R RS e R o R S S e RN P T S O A &
RS2 R S W TEFOR =5 B 5 B SRRy et P B e ™ i
R [ RO e

5 (106) F M AP 2 B ™ ORI PRGE R = i (=i gy - e
BB e (ot B M il BT WG TS 0 P == ooy - (PR G T fgent
W= ESTIE A = L BRSSO R A

LT el 53 RN R SRR [ T R EUERIE P et %@?Eﬁré}ﬁf‘,@’t
('stereotactic body radiotherapy, SBRT ) . Jg"ﬁbﬁiiﬁﬁp YN S 2 e 1) j'?gigr’j'ﬁvﬁﬁf e
/ir'}:@’zgvj' HER é}@ﬁgm}ﬂf Wt (stereotactic radiosurgery, SRS; stereotactic radiotherapy, SRT;
SBRT) [ B[N 7y > = Pl Sk SHIRTEE | AOTEDR ) i (055 3-15 (R 055 Soprfel » i pps
TR Pl RV ERE S R RE SR SRS - PR 0.4 2]
5 2053 B HOR > 1 ] E%{El P R B E B P OS] B RAYE
PRI RN PO ® pRORA G — AR R R R BREY Farmer VRN
PR oy IR RS S PR R PR A O RES TR 3 0 -
TR P B Rert SRR 5 PR BRI o SRy o PR PSR R SRR
| B R YRR B B S VAR o GRS SR 12 b
PO A SRS/SRT/SBRT f2 (5 Hefyly ™ |- BESAEL 55 fpRY 1 - RIS bt R e
P EL 5 T pYEReEs o h=9f > R nff’ﬁfg‘m?%' CEHBEEY R BB PR
() BB ENEMEYE [ (R A T2 DR e FVrier] | JHES I P B s - HE
PR P e

SRS RES R

(= ) SRR IR 2 % PYRBE B 2T



% (106) &4 [yJragn& = B [ E | {0 M P BY b iﬁ@"zl%ﬁﬁ ; EIJ?ﬁF?E'JﬁI%@L&HQ%E'
(Linac) ~ F’%[Wz}qt'[\gt%@m/ﬁ}zt i [ ?Cﬁ}%iﬁ@tr%ﬁﬁ (Brachytherapy, Brachy ) ~ i #etif
¥$ (Tomotherapy, Tomo) ~ T&Jfi*# ( Cyberknife, CK) *“[1F,”7 ( Gamma knife, GK) # {4}
b2 R PRRE T S - R | R B 2 SR -
= B ORI

L B~ Y
106 ABCHFHE Mt B fify (b 15 Pmt
1 i A A
B IR o S R TR
J—?%‘E\HJ‘ [ti] © 106/2/6~9, 2/18, 2/25
T RSP

‘Lf:%‘?} FI ¢ 1. The Physics of Radiation Therapy. Faiz M. Khan
2. AAPM TG reports

F13 g
106/2/6 13:00~16:00 TG-21 lecture
106/2/7 13:00~16:00 TG-51 & TG-148 lecture
106/2/3 10-00~16:00 Brachytherapy + Cyberknife + Gamma knife
QA lecture
106/2/9 13:00~16:00 SRS/SRT/SBRT small field dosimetry lecture
106/2/18 9:00~12:00 Linac AEC on site inspection

SRS/SRT/SBRT small field dosimetry

106/2/25 10:00~15:00 AEC on site inspection




FERL

2. IR g
(ORI P R UASCSs ~ B PORTD S s ST el 7o
TR IR R PR B SRR x IR URERL R - H [ g
(e 0 R B R o SRR ) PTTERRE  F st
] R BB YRR RIS f;r%r%ﬁlﬁa AT HNEER R - 2
HE R (multileaf collimator » MLC) B9 » MLC &t dsb [ 07 (om > H287] 1=
i) » IGRT R BB - IR i B ERISHE - A % o Sl B RBRIE T -
ST R AR - TR REI  H TR (Beam data) Ff
CF1ENRIFS (0 7 VRO TRRD - Sl i (=R 5 G 0 (et PPl - 5
SPIHS TR S AP PILE] G T PR B T ISR B ] i e
ﬁ‘ﬁﬂjﬂﬂ%‘“ °

10



(2) BRI e e R 5 1 0 L (R SRR o B e b PR
FRBEE Fy ~ LBV BRIk b EURER I e (RO A P LY R
AAPM TG-21 » TG-51 > TG-148 : IAEA TRS-398 %&éjﬁf;ﬂEI%Eﬁ?ﬁﬂ;{/j [E3A -

(3) KRB e R P ST S 0 TR i TR PSP
HEvR s
i) £ B R T R R S T T
if) i (S (R
i) fiffl (=PRI AR AT s 1
iv) TR A T R R YR

(4) KPR ML RUPT RS F R R R R

. i
(LR OB IR G » FT G RS T O 3k il (5 P sl 2oy

HTE o R PR e S TR O T GE IR I S Ay

i B AESR R

4. FUHHY
PSP A WA IR PR A AR ) PSP R PR A T

BRI YO IR S YIRS ) (SRS AR R

U

5. fih =R EEb

(1) B [ s A 1 F Ve wa, RS R R S TS RS g
LA ST ) T L N Rl TG Tl T
= PR 2R RO E D, 4

(2) PRHHEPRTY s AT ST R DS TR TR

11



VRS )~ CHRSRRE SR 3
(3) FIREH{RES G I E ik b b0y DO IR ) A R e
SR B > R RO AR R R VAR ) DR R TS
e I T
@ FR A =D ﬁwﬁ e i T e IRl LU 4 s U
By~ DA S i~ DO PSR By et [ s | T4 CRET
(5) PR A E b @ T RIE ) DARGEERAAH - R R TR R
(CETE TR
6. fif o (I A 150 (PR T
(1) B SR
LA B ST e R
D). P A s BT 025 o i (0°F 180°) « ]2 & BRI : L~
SFN BEHES 10x10 cm > B SR EEFHER 15x15 cm) -
2) ARpIEIENRIGEDE) (9] Farmer type WeEH - [ BPL A RN FHS) e iy
R I (IO k=7l SR - i EE source to axis distance, SAD)
KG 100 cm » T SHFZ A PIZHEE (source to surface distances, SSD)  £% 100
em > WAEER T O35 T WIS S R ENR R RSO, S om o TS
BN SR il SRR -
3). B R 0K 5 WS > E - SR YRR (monitor unit) ff -
P (VRS
4). %% AAPM TG-21 g% TG-51 B A1y B 5 b o -
5)- B! LR (R 2 ISR B -
LA B Sl 1 e g VB 2

12



W

1). ffl ™ 3238 5 E= (tissue-phantom ratio, TPR) fi £ 1%

2). BV S RHEE T IV P TPR 1 (U0 - BHES 10x10 om, %% 5 om % 15 cm) «
FERIEMMEE ISR B -

Gl

D). [UHTF 153 5 B HE! (percent depth dose, PDD) fuk {1

2). BHVS - BRI K [ PDD i (7011 BRES 1515 em, 80%ATEHKE) -
FERIEMMEE ISR B -

ML A7 PR Y e Bk G i o N H > = DR 278 ERR
HpVECED
D). R BRI S0 [1 7 i (O°FY 180°) Il B{IHT 05 180 ¢
2). I Sl 3 PR T S G PR (100 ¢ A= P S 20x20 em” » F
SN EEIHES 20%20 cm? ) -

3)- RPREBIHIREE (B - i< FR =3 A B BHIY =3 Beam Profiler iy
MapCHECK ) #igd” Hi = fE il L ff (7101 2 SSD 100 em > 54" £
%10 em o B S ORI SR B TR ) -

ORI POl 3 BRG] (transverse) ATy
(longitudinal) 15 i B3 ) i (beam profile) « %1 $f1 1 SPR LG ET 2=
A B0V ARIRI . e 1 S M AT
gk =0 Flatness = [ (Dmax - Dmin)  (Dmax + Dmin )] x 100%
EFE 0 Symmetry = ((D1-D2) /D1 orD2] x 100%
(2) PIvHHEPRTY B A T R
L e

13



1) ALY (Applicator) sl SR iR
2). B0 IR (TP el Bt ) ) RS TR R A
EISRTE o 1T ST 202 L (0 HBRE 2 B -
IL. éﬁfm"ﬁﬁéﬁ@
). ]V TSR (Well chamber) BN o BRI 2 1 b
PRS-V SRS > FIERE B -
2. 5 UFE RS 0 SRR PR AEATSIOR IS, B
I T E R
1. m?ﬂﬁ 5‘1‘?’{ T
1yﬁ%@ﬁﬁ%ﬂﬁ%%@?ﬁ
2) R AT
3). B RIS [l

“ﬁ

4). 53 "] step size 2.5 mm » 5.0 mm ¥ position 1, 10, 20
5). BN R Bl o R EER f‘;u’ » SUEREL L R

IV. BRI R e
1) HAER AT ST iR
2). HR{ERGER, BRI CRTIE - 60 sec)
3). F o ’ﬁ%ﬁ*"#}%if[@%lﬁ FHPHEAR OIS > BHRIE PR 2 pop e -
4). PREHIRENIIE TR o P 2 B -

(3) FrmaTeh I

L. el el
). 3R B £ R i ) (0) » E 2 B (5x40 cm) -
2). IR VIR G+ BRSO R TEr R 35 e i b et

14



(SAD {5 SSD £1, 85 e EPE ;5475 * [R IRl BT V£S5 1.5 cm)e
3). BOHIA I - BB R - O 1 min o SRIAENR (SRR
4). 2% AAPM TG-21 f¥ TG-51 B EH 1070 Bk RN T el i -
5)- LI = LER I TEEE 20 GERE o BT -
I K~ Sl lzi«:a,‘qilif?if’}ﬁt?%ﬁ B VKB =2Hr
). ffli ™ A AR (TPR) A5 F 153774 1= ( PDD) okl 5
2). IV - SRR VLAY TPR (N JHESS ] 5x40 em, V4% 1.5 cm ~ 10
om) o SERLIEEE G B -
L e e R ARl AR
D). A= BRI R - SRR R PSR L SR
=
2) E%‘]EH%EE”\'J‘ 5%40~2.5%40 ~ 1.0x40 cm ;'/,%’\MLEIET’FETEI‘FF}[JE Vi El [ﬁ‘ e RLVE il PR
RIS I+ T BT 4T 2% 0 L BYE B 2 mm -
IV AFPRF = ] B~ FaE - R
DR i e R S = VA1 (SAD 85 cm) ©
2). B A B SRR T 7S 10 om o PR R ) 0 7L 17
@f“‘*ﬁﬁ?jﬁ? 2% o
3). if}ﬂﬁt%ﬂ“ L TR = FT VA1 (SAD 85 em)
4). BIEFRA PSR 572 10 om - FEELR B O 0 FERA Y - A )
2% o
5) SRS BRI LA RCR PO T > BRI A
6). ERRIFPRTF A S e B - B3R O R R T RIERD

@ EF

15



L el el

1) SAD £ 800 mm ™ ARG - SE R L POV SR (16 em S -

2). SRS O B LR (15 om)

3). [ AAPM TG-21 551 Pt (o > S FRIBI B » = FIAIEL ) -
RS U IRl Ll Sr e N s g

). ¥ SAD % 800 mm " JEGHE A< » 4E 1 6 cm OIS (Cone) ©

2). 53 DR WAL A SRR VKR 2 10 om P - b T FHED -

3) 1 (2)FT iE PDD(10 cm) = kg B iy PDD(10 em) ffAHE= 35 b2 il o-f -
II1. A~ SFEET it

1). 7 SSD £% 800 mm ™ iﬁﬁr%* iﬁﬁr%[a“ ﬁ"ﬁ‘l@?ﬂ 5 6 cm fUYEIEE (Cone) ©

2). SRS VR EITA S -

). PRI+ TR B 5 % 2 om IS (RRAOMEN -

4). I Eﬁﬂ Bbo3 3o i~ B F[ 2 cm B ffiBL55 =" > 7T OCR (off-center ratio)
e

5). {1 OCR [== ¥ IR Y OCR fRARESS - fisfplH i =) -

6). (B M B, (Film)Ey Beam Profiler 4 e

ifiiﬁﬁ»%ﬁw;ﬁﬁéﬁuﬁﬁ@ﬁﬂ[%% ( Target Locating System > TLS ) L‘gﬁfél‘ﬂ:

1). @ SSD £% 800 mm j\ﬂfj’”‘ﬂfﬁ%ﬁf@'ﬂ‘iﬁﬁt%f 73 H[J%Elﬁiﬁﬂﬁt%f SN

Eh JFIQ[ 10 cm - Aoy £ &g i'_? I o

2). 4TV [@Pﬁ' “”%gﬁgﬂﬁ/@g ) mlH?*ﬁ'FdH’?{ﬁg.ﬂ 7“5k (Treatment Planning
System, TPS) 5% F&IF[@?E' A o3 fIEL 45 % 315 %, fﬂ (| ais };’[ AR

3) ISR TR P B TRV - XU IV - R Y i ( digital

radiography > DR) » F|& %ﬁ}lﬁf‘,!’?{? (TP S)py DRR (Digitally reconstructed

16



radiograph) @ FETS5FET PRIHRUAISI A ff -

). PSPPI > R O PR B S LT T el g
FOTFR el - (ECRLIE A 5 bl ) O ) Rl el = Frgeiies -

5). BT IR B o TLS S RAF | INSEER T BRI N T P i 7
gl (translation) ~ BZgEdil (rotation) YR -

(5) PR~
I fic! HEN

D). =] 18 mm V¥ {5 -

2). R =R b P BRERRERE - A 8 om VB AR R R
e U

3). PR S R

4). FHEIF S

5). HEIRRER - ATE N IR R T

6). WrEEH== TR BT - BUHIF PEASRET ¢ -

7). WEHTRREFRIREE 1 535 S > g IR IV

8). VI WAV 5 o G PSR ESER TN ST VREN R (cGy/min) > S
SOl P B BT T RGE

9)- ARV 103 G T 2%[°) - St Rl e i AR R e e =
2%[7] °

L EEFFE=RIIE - R £ R

DR ABA TSl L s 8 om i ] - DSl pl e Rl LR
A - T e

2). K] ISR BGOSR Rl el S TR EA LT -

17



3). 2 D 5 B TR A S5 A VTR IR S A R R R
20
4). SHAREHIEEIHIE Ly o 12 PR T R -
TN, R vt
1. AL TSR RS R 7P R R e 0.01 min 7] -
7. ST RN 2 YIRS  RIFSCHIGRIESRD - BRI AR ST
SRS
() FEEIRCH R R R T R (RN B ek
4 (106) & AP o H1 52 51 F [ SRS/SRT/SBRT f& Ul (iEs ™7 ~ &
iR S LRI L R R TSR - O g < (1) A
ST 5 (2) STRHIEARIED S ) o 2T RTRh B - S BRI R R
ST B E B RHEYE [ [T o T ] | FRE TR A e o v
T RIS B T o BRI DRSS
1 R fag
SR BB 1S B SRS/SRT/SBRT 5 120§ o 7 SL R 0
f5 BT - S B RE (MLC FOSERT) G A7~ AUSEIHETD S W hE vl 53
PR - L FESAR BRI - Sl VR OB R TR -
2. FUBHh
(1) iyt v B A SR P P
L R
(i) Y[E77 © Gamma Knife Model C : 4 mm, 8 mm, 14 mm * 18 mm ; Leksell Gamma
Knife Perfexion : 4, 8 & 16 mm -

(i) EIf~ 7+ 5,10, 15, 20, 25, 30, 35, 40, 50 > 60 mm «

18



(iii)A="77:5,10, 15, 20, 25, 30, 35,40 ¥ 50 mm o
1L o3

(i) ffli®] EBT3 784 (ISP, Wayne, NJ, USA) «
EBT3 B4 1E_IJ; gﬁ,ﬁvﬁ}ﬂﬁﬂﬁﬁﬂﬁlﬁ%?ﬂﬂﬁ’%{gﬁ Rl rﬁﬁTS‘E*ﬁ ' ZE{ |7F~J-ij [ES BT Sl 2
FT RIS PR T [T PR R 24 /) B 1 7] E'Jﬂ‘%’??h‘]ﬁ»}ﬁ%g' [ Epson Expression
10000XL flat bed scanner (Epson Seiko Corporation, Epson Seiko Corporation,
Nagano, Japan)] I'] 75 F% 150 dpi fuiE ™% (0.34 or 0.17 mm per pixel ) » 48 bit }fﬂ
FEVBH KD 2 R - TR 53 AR | K B FILM QA Pro™ (International
specialty products, advanced materials group, Wayne, NJ) HY Fﬁ]ﬁ?ﬁﬁ’?ﬁ} ImageJ
( National Institute of Health, Bethesda, MD, http://rsb.info.nih.gov/ij/ ) 5ZE » 7347
TJV FRY (BN 16 B 75T A EFF[EJ[%& » i TRIESE RS (optical density, OD )
F%J% el A rpilasl Clal- ) AR 3R, pomlEl i -
EBT 3 784 Al ™ [ 55 #1484, (calibration film) * EHHEH  (measurement
film ) - BB TFEH TR R TR SRR BT R Ty
HT 2 I (ot No.) 157§ f -

19



700

600 +—y=21529348 x° + 918.8766 X + 794.8250 x

D, e
— R’ =0.9999

y)

_‘
¥

400

300 -

Dose (cC

0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.4 0.4 05

&%}P ~ EBT3 84 . OD (NOD) Z2#[El (cGy) FT;J[ TRy C-hAs
(il ) B 58H (calibration film )
1) FUBH N5T 25%20 cm?® > #5955 5x5 em” -

2) B S G ) B PR ST o 6 S S
(FSrer) £5 10x10 cm® > 2 H 53508 (der) ¥5 5cm > SAD 100 cm I
T #gﬁ R ﬁ“\ﬁf‘fﬁ (60 mm ) F*F{El "N o der 1.5cm > SAD80cm ; Yl
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IS R T

q“aﬂ[’“[ B TBA ST HIFRFPRIED 0, 20, 50, 100, 150, 200, 250, 300, 350, 400, 450,
500 and 600 cGy -
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IS~ IR PR R R R RS (%) e SR

Fl1 (F[)‘)

an VIR TR TR A S 5T WP ED 0, 20, 50, 100, 150, 200, 250, 300, 350, 400,

450, 500 and 600 cGy

(iii ) ENFFEH, (measurement film )
A. TE'%TEF’{E:EH:J' (relative output factor, ROF)
1) FE5k =770 "JDR”?D%’%” TPS (&7 &1 73 H[Jﬁ%i{gﬂﬁgﬁi (field size, FS) » FS

I%“{L_’Bfﬁ ) VR R T Jlg%: Efb E’vEHjF’ *lng‘tﬁl[ﬁj (MLC Y jaw ) °
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2) % TPS I:%JF'JE*’J‘HIEHH\’H@E[ BV R s Y f{?F ?f@ﬁiiﬁ%ifll
Elflﬁ*ﬁ%@?@fg[’ ;=70 050 mm s YIRS - Model C =18 mm  Perfexion
=16 mm ; Fﬂ'ﬁ‘” 60 mm > K E’!??““‘JE £5 400 cGy ° [ﬂ Eﬁﬁﬁl%ﬂ%{ e
[F TPS "t ETHY MU fifi = Outputrps (FS-50 mm, drer) = 400 cGy / MU

3) FIEHHIIS MU ffi > (R G 53w aA@ s ] ISR TPS e
al plVAENT (dose(FS)res) o 7 [Ilf1E" ) output fifi (A~ 5 BIEEZ] -

Outputrps (FS, dief) = dose(FS)rps / MU

4) E'[ TPS I% VB R KT § FSer, drer > 1 Output (FSiep, drer) = 1.0

(cGy/MU) F§ + 4 ki | JEESHIEL 19 ROF iR 57 TTRZ
ROF1ps (FS, drer) = Outputrps (FS, drer) / 1.0 = Outputrps (FS, drr)

4) @ﬁ?clj 1T IRl HEESR J? PR E = i’rﬁ‘i%ffﬁj ’ %E%WFE@EETEIE?%"?T
rh Y B PR AT - BRI FORIEIR LY =2 SR (MG A
FEFT o iy (R ER SR RES ] [RIRE R8O I (IRt ~ =)

5) L TPS FHETTE £ ROF [0 §1 » i TPS 7 j1.V /| [l ROF fif

T -
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1~ Camd) K7 o A PR S LY R (515
cm®) > A AT "‘IL'JFE'I[H 'HEE'WJE £5 400 cGy » IR Il Eﬁﬂgtﬁﬁgﬁﬁ'ﬁ H
MU fifi (d) -

[

A FETE ORI o B RO R O AR R R B (1.5 em)  HREE
F MR SAD - SR R R RRIR AR - b ™ ()
EBT3 M Pt b gl S S Ies ™ A Ao O Rl i &1 £ 400 <Gy »

RIS MU > (00 SR AR MU S -
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T~ ™ IR » BRI B O IS O e T o - ]7&%{ %

PP AR E RS I B o B T [p) S = B T TPS H‘%‘{ﬁ{#ﬁ' B i

JFINET e WJE' | £% 400 cGy > rzﬁ'%l%{ ;HEI"T%:JEﬁFEI () I [ﬂ Ve
B IHFTAT IR ] € Ael B TPS Al Y [V B 5 '“WJE fill >
(AR BB =T BHpS -
B. fﬁﬁq?‘}ﬂf viE! 55 'r' (dose profile)
1) [E;lp'f\:_“ HEEA TE'[H IEIJE'F F;?i‘*—f[ﬁﬂ » ¥ TPS Hl’ﬁy‘F B 7 b FF[ ) %4—_“ ﬁﬁj
£ XSS Y SR EPRTR O W i () -
2) [URPERA Y ENES TR R FILM QA Pro ™ S BV Image) i
o ?V@EHHJIFF}UF'V?"F'JE'IEHEUE?%SI °
3) =ik TPS =184 &1 dose profile iz &1 > ’p“g?: TPS G TV I )
A CqEls (R - e
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3. G AT
ST AR AN > TR R R PR IR YT R R BRI
(B TR DR R e TPrRr] ] RS PR PV R R Ve -

e e

o) 0]

i 5 TS VTS i PRI AALLR 3

Dose profile

1100,
ITY70

1000,
T

s
N\

S|

By

(S e - o \O
=3

g

S|

<3

g

=3
=]
T

N
DD D QDD DD DD D
B =3 =3 =3 =3

S|

Rel. dose (%)

<3

g

S|

|
|
A

s
b W

<3

—_—
g

el

-15.0 -10.0 -5.0 0.0 5.0 10.0 15.0

X (mm)
HE#H'{ =~ P TPS FHET (red) =484 £ (blue ) dose profile fivz &1 o
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B PR
(=) SR R 2 % PR S 0 s T
LEpg T o B H %’“ffﬁ%lfﬁ’?fﬁ%
i&’?ﬁf}@?ﬂ ik £l r%kl’fﬁjfﬁﬁ[  RIFT 106 F B FuE TR - 4 F @L‘%ﬁ[ 78 %‘\"F%%JF’VE}ﬁF'i
SRR HEE 137 1B TSR - 8 7R T 35 { R TR - 20
I: F'Luql'}'[g#% ?ZI:[)%‘WE‘S‘JV 5 I:[FL{’TI}[/J ¢FS([—I' 205 7 l: [-BIPA’J“J‘?ZI:[)%%‘IT‘F i\ﬂf’f:?fg‘ %[TP EIJTEII BJ?T“EIE@
DRI 0 - PR S PR DB R R SO 1)
T R R ﬁ%?p’ﬁ‘f%b}%ﬁﬁ”ﬁ HUW?@?F}%E P @E'J?ﬁ?ﬁﬁﬁ'j?ﬁ p- T
f?‘ffi”ﬁ‘tf??@i?ﬁ F@ﬁz -3 pf N AR A#}%iﬂfﬁ‘r%ﬁﬁ iF,Jﬂ“r%ﬁE TS
B0 8.9 V/FIEY o ) I s I G o R RIS 7 4 PO e
= JE_JEJ’F' I o B G E‘ﬁ[%‘:ﬁqﬁi‘ﬁﬂﬂ?f}”ﬁ"i?fﬁ?ﬁﬁﬁfﬂfﬁ ’ f}ﬁ@?fﬁ%”ﬁ'ﬁ » i NP
[EWHSE TR o kS H?H TSP (radiation oncology medical physicist, ROMP) fiy * ]y

WH@W$ﬁ%ﬁ%%%’ﬁﬁ@ﬁméo

R AR TR

Linac Gamma Brach Tomo Cyber e
A 55 2 15 12 3 87
Y 30 3 8 4 0 45
2 48 2 11 4 2 67
L ¥ 4 1 1 0 0 6
&+ 137 8 35 20 5 205
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RIS P R E RS R

Population and treatment units in Taiwan

Population | Cobalt units Linacs (number) Other MV MV machines per| MV machine /
(million) (number) treatment units ROMP million pop
. HT20, CK5,
Taiwan (2017) 23 0.0 137 GK8. P1 0.82 7.43
) . HT18, CK5,
Taiwan (2014) 23 1.0 139 GK8, P1 0.92 7.43
Australia
(2014)* 23.2 0.0 167 HT4, CK1, GK1 0.51 7.40
Hong Kong 7.2 0.0 31 HT5, CK1, GK1 0.61 5.30
(2014)* ’ ’
N HT11, CK28,
Japan (2014) 127.3 1.0 937 GK54, P15 1.33 8.50
South Korea HT19, CK11,
(2014)* 50.2 - 133 oK1 1.41 3.60
. N HT15, CK10,
China (2014) 1357 300.0 1400 GK100 1.07 1.30

* data from "Medical physics aspects of cancer care in the Asia Pacific region: 2014 survey results, Australas Phys Eng Sci Med"

2. B (ECRE BRI 1

AEHE A EAE L R
PR AR SR

(1) i pfiac o Bl SRR ke
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AN

NI

F['FIE‘B?]‘“M’%E‘F“]‘F' ETE

: ﬁfﬁ?"?‘iﬁﬁx s TR A

VEREIEVARST o i TR 105 F T A R (106)

I 1 T

iR pfjtfj 5\4:’ o

75

SR Ll

RECTIU R A~ S S R R E AR A AR o ST ERIZ IR 6 10

MV B SNFER I 5 629~ 12 15 MeV » JIFT L = 22
(e 106 5% 7 3 i S R 53 I | B3y BO% 7700k 2
ERSON W e AL L S 2
Al = ST 2R 1052 106
VIR P A A - PRI ]
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FIRZRL o ELE[1> 4 & A éﬁﬁﬁ”&ﬁf[@?ﬁﬁ | A TG- 148ﬁvf FrEh = i Jflﬁﬁﬁ Bl
k& (rotational output ) = [t & B[ EVRLEE (static output) 7N [*}%:Lﬁ[“{ SRR AR 1
ﬁ”ﬁ ol e il L R R R pAE f — 5 ﬂﬂ ﬁﬁ?ﬁ@@&%%%ﬂﬁﬁ

T R 7 (ERCR 1 g R FBR TR | TG-148 5, L » " [t v Bl

PEBRY 3% o B LR BB (SR RV [ et B PR R g
B v <

SRR PR TR TV -Linae (RS 1145 2%)

70.0% :
R
60.0% C Py ’Eﬁﬁ"
50.0% 45.4%
q, 40.8%
= 40.0% 33.4%3) 49,
gi 30.0% +
18.6%
20.0% - :17.6%
10.0% -
0.0% -
+0.0%~10.4% +0.5%~20.9% +1.0%~11.4% +1 5%~11.9%
e
FVE&ﬂF’}”ﬁ‘i?ﬁFjﬁf' IR Jg‘ EYR[#F-Linac (FL,?F?EL?} fifl 5% 2%)
70.0% :
= ’F%Q'EH‘P]J
60.0% i
51.3% Hi
50.0%
1,
S 40.0%
T
§3mm
20.0% 16.1%16.1%
10.0%

0.0%

+0.0%~40.4% +0.5%~0.9% £1.0%~£1.4% +1.5%~+1.9%
R 50 ) Bu

BRSO  SER SHA E HE MEEERR  AE  105 % ()
1065 ()
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B e i o B4 R i PRI -CK, GK and Tomo(FLu:r?fi;r fifi 5% 2%)

70.0%
60.0% = ?:,_TFA , i
50.0% 50.0% O 5 AT e
50.0% ﬂ[ﬁ'@.fp@i*ﬁ“}
i1,
2 40.0%
o 33.3%
TZ 30.0% +—— 26.3%
PR
20.0% 15.8%
12.5%
10.0% ]
0.0%
0.0% ;
10.0%~10.4% 10.5%~10.9% +1.0%~%1.4% +1.5%~*1.9%
73* T |'] Gk FEIJ
Fm«ﬂf,%%rfﬁ iR Ifﬁaﬁ ErR[AFF-CK, GK and Tomo (Fku:r;‘fi? 5% 2%)
70.0%
60.0% (] "J]:[/Euj J
60.0% i}
50.0% , S P s o (5 e e (1
50.0% A O PR ety e - e e
1, 40.0% O FEEE e i - B o
= 40.0% - = ' : -
o
& 30,0% -
‘ 21.4%
20.0% r ’/ 15.8%
12.5%
10.0% 5.3% ]
0.0% 0.0% 0.0%
0.0% _|
10.0%~10.4% 10.5%~%0. 9% +1.0%~%1.4% +1.5%~%1.9%
) ”JE:EFEI

B = PR RS DR R R R 105
() 1065 ()
@) SR B R R
e B TEIERBRAATT o ] DT L 1052 106 5 AT AR sy
A T SR B SRR R+ BISREfa o B
FETED 5 S BB AU b B 5 A1+ 2 S R B e B s S
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15 < 106 £ 7 S i L BT 53 B G5 93% 7 68%[I5A S S U BINEEE 1 %!
P10 B9t S R RO R TR L R R SR B )
P FRIRVE [ PR SR 2 BT T Tk o P ] DHERE HR

L1

PR 1T B R AT HIBE T LS mm PP e [ T TR 105 106
G EHR T PR RR  FE  B SE R R AR A 106 5 7 T A
R TR |G 95%% 80V ERIRET RN S b TR V- BEEERENE T 1907 -

S HF R B BT S RIARR-Linae (NG 045 2%)

80.0%
70.0% 67.2% SR PR
60.0%

1, 50.0%

v
RN

= 40.0% -
FR

% 30.0% - )0
. 0

20.0% -

10.0% A
0.8%

0.0% -
10.0%~10.4% 10.5%~10.9% +1.0%~t1.4% £1.5%~t1.9%
[]g'ir“r‘ 7] H i FEI

e TG Al i S PR A B M R E AT S AL A T-Linac (BFRTRAEER 2%)

90.0%
80.0% 7 4% BETEH WL TEE |
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%

/‘%’WJ Fort

+0.0% ~ 10.4% +0.5% ~ £0.9% +1.0% ~ +1.4% +1.5% ~ +1.9%
RArE 7 AT R ]

ﬁgﬁ U R SR A E'r—'azﬁd ,ﬂ‘ﬁqﬁ]} ,F:Eﬁ_ffg'[gtﬁ&%ﬁ%@;ﬁﬁ;\l v 105 F i ()

w1065 (h) e
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F’VFHFH?'%VF f}*‘fﬁiﬁiﬁ e R ]?" T EVR#EEF-CK and Tomo (’s"u R (5 2%)

80.0%
m
70.0% Fﬂf L
W R
60.0%
50.0%
4. 50.0% +
= 40.0% +
=
#30.0% +
20.0% - 16.7% 15.8%
10.0% - 5.3%
0.0%
0.0% - ; |
+0.0%~+0.4% +0.5%~%0.9% +1.0%~+1.4% +1.5%~%1.9%
eSS
W‘Hifﬁ‘f%liﬁ N ﬁﬁi Bl Felfﬁaﬁg‘[ TR FF-CK and Tomo ( F"j?l%‘r fifl % 2%)
80.0%
m
70.0% | 65.0% IR
[ %ﬁ[ﬁrfglilﬂyﬁ%
60.0%
i1, 50.0%
= 40.0%
&
. 30.0%
20.0%
10.0% 5.0%
0.0% 0.0%
0.0% ]
+0.0%~+0.4% +0.5%~+0.9% +1.0%~+1.4% +1.5%~%1.9%

|22 X 4
P OTT

1 ]

[ 7 TR RS 2 I ST R R R AR > 105 5% (b)) T
106 F /& (8 )

(3) $174 BRI R 53 et R

& SRHIE R 3  PRBRAORI  SREHE ek I Tl O B 51 P BI e
S5 4Rf1 Ccross-plane) Wilkyi| Cin-plane ) » [k 1 i[9 2812 kG 67 10 MV »
T ECRI 2 TIER 6 2 9 12 MeV « AR 3 S S T I EI SV 592 7 911 g

4 ST BIE 2 105 106 5 1 330 7 B 2 [ RS & S ST
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~ PR O B 10%) )TN < SR TYE DR G 2.0%) TR R R B &R
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SO RGBT 4% - B ORI Linac (R 1145 2%)
80.0%

T0.0% 1+ 64.3% g B i WL S|

60.0% -

b=

50.0% -

~
J

40.0% -

2HIFL

30.0% -

19.8% 19.8%
20.0% -

10.0% A

0.0% -
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SERNIL

BRI Il 2 P PRI -Linae (A7 145 2%)
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71.1%
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b=
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J

40.0%

S HIF

30.0%

22.4% 21.6%
20.0%

10.0%

1.9% 2.0%

0.0%

0.0%

10.0% ~30.4%  £0.5% ~*0.9%

0% ~ +1 4% 1.5% ~£2.0% >2.0%
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106 5 7% SFh S EAR ) FOFt B > 03 I 90.1% 1 92.9%10 sk S il > H %
PR ORI 7 1.5%0 ) > PSR 105 5 AU A AT -

Ve Hff["ﬁ"%ﬁg ,Hﬁq ES ] ]ﬂfaﬁﬁ TR R EF-Linac (F" SRR [ﬁl ) 3%)

60%

I electron beam (%, total 837)
B photon beam (%, total 524)
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40% 37.1%

b=
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L5 B

SR RSP B SRR Linae (775 113 3%)
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TR U IR s ST R (R ) R
PRI TR T R ERO IR =R RIS - JRE RS EIHIA e » fS5il R = po-t SR R
Eb 5 i ﬁUE- VI B1 55 )~ AR (beam profile consistency ) » T {2 42441
= QEE
ENRITE iR FFF S0 3 BRI - @00 A =IF f) [ Transverse (Cross-plane) ])
WA [ [ Longitudinal (In-plane) | f95f e/ 3 )( beam profile ) « 53 I8 20x20
cm [ESESTEI] 1 [T 80% = 20% i ES Al AT SR B [ (5l (== [ 1= dif1> normalized
to central axis ) » %8 FLYElEk FIE 2 B Fk?ﬁ? (% £2. 0% o mﬁéﬁaiﬁiﬁ?&;%mﬁ
Kok = o
FEF 5 ol v B0 - b (- -
(1) SR B 5602 ) 7 (O 180°) » Y B[RS O 180° -
(2) ??&Eﬁ TR = S 1EREE (source-surface-distance > SSD ) £ 90 cm - ke El
% 55 10 cm -
(3) = LI KU B2 RS (RTYT - 20620 em 2y o
(4) KPR (R0 < <SP 25E > T REI BHIY 3K > Beam profiler fY
MapCHECK %) JRG0- Hir " [l &t f -
(5) BHHITFTE | FEF fohiposf - 53— BHERGH - A= ) [ Transverse
(Cross-plane) ) 414 | [ Longitudinal (In-plane) | s ffl 1 53 if)
(beam profile ) © 75 H[JI?,EI\;%NXZO cm’ ﬂﬁﬂiﬁﬁ[ﬁﬂf[l » [ H] 80% ~ 20%&%@?%“5[%4'
FURESEPRIEN T (3R ("= Hregh) o
(6) =HELYE - Fr TR R 2 b
(7) FESIATRRIN - i A
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6 MVFFF Photon, Open Field Crossplane Profiles
MBD 10x10 cm

—— MBD 20x20 cm

— MBD 30x30 cm

—TPS 10x10 cm
TPS 20x20 cm
—TPS 30x30 cm

—RBD 10x10 cm
—RBD 20x20 cm
—RBD 30x30 cm

-5 0 5 10 15 20 25

Off-Axis Position (cm)

10MVFFF Photon, Open Field Crossplane Profiles
MBD 10x10 cm

—— MBD 20x20 cm

— MBD 30x30 cm

—TPS 10x10 cm
TPS 20x20 cm
—TPS 30x30 cm

—RBD 10x10 cm
—RBD 20x20 cm
—RBD 30x30 cm

16

5 25

Off-Axis Position (cm)

q%‘H /"~ Varian TrueBeam 6MVFFF ( ) » 10MVFFF () Ff7 Elfﬁﬁﬂ_p?l
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Fe o AR - PR B A -

Beam profile consistency

6MV FFF 20 cm x 20cm
L R Ave Baseline Var-L Var-R
20% In-plane 99.4% | 99.2% | 99.30% 99.00% 0.40% 0.20%
Cross-plane | 99.4% | 99.2% | 99.30% 0.40% 0.20%
80% In-plane 86.6% | 86.1% | 86.35% 87.20% -0.60% -1.10%
Cross-plane | 86.7% | 86.1% | 86.40% -0.50% -1.10%

10MV FFF 20 cm x 20cm
L R Ave Baseline Var-L Var-R
20% In-plane 98.8% | 98.6% | 98.7% 98.4% 0.40% 0.20%
Cross-plane | 98.8% [ 98.6% | 98.7% ' 0.40% 0.20%
80% In-plane 80.5% | 80.6% | 80.6% ’1.3% -0.80% -0.70%
Cross-plane | 81.1% | 81.1% 81.1% -0.20% -0.20%

FETRETEN RS P R i R R D M I IR R = e T I

T IFBEES ] [ SRR - IR TR BB L R R - ]
B 2y (Transverse  Longitudinal ) VR A Il -

Transverse Profile :

FW50> 25 % 10 =2 » &~ &gﬁ‘* BIE L Ve il 1 2% & g#ﬂ: 4l +ar%ﬂ

b HESS S Iy S B

Longitudinal Profile :

FW50 > 25 % 10 &2 » &~ WJE‘I{%%‘L#IE"IT £ 2% E.%’ﬂ Bl ?

V3L BT 0.5 0 0.25 1 0.1 &K T o

o A PURYRIRE - PR A ORI SRR R
FIRYT o FRE AE A PR E’%?frﬁﬂ/ﬁl?ﬁFﬁ#,@’?@lj‘\/u\’;ﬁiﬁhiﬁ'L
@?F%iﬁf'fjtfjfﬁ [N Elmpﬁ#ll'ﬁ\*m_ﬂJ’FflE‘[J ﬁ%pxclsﬁ”ﬂi o PRI TRV F’\j@ ) Bk
B R U IR I R A

AR R [ A B PR TR RS 4 S N i o PR S
(cone) ’%EJ%%“EF UFTESTR > T T I - P [ipjlf[} TPAI SRR S % o 2

- PIEEEPAIEET T 10%) ) -
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[Ovsfitt s &l o [0 I {7 PR AR S = ol £ Varian & Elekta fy~Riil -
M= FIFVESE] L Elekta SYNERGY % Varian CLINAC iX > $Ryh J;a%gff%ﬂgiul lf S ]
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PR E R PSRRI RY R | SR T R i R
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T o o PSRRI P 1 S 7 I TPS 2 21 6045  Pinnacle ( Philips ) » Ergo (Elekta) -
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R ey 1%?}«]‘3F|1§*ﬁ PPl e B R Farmer YRR > P2 A
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I ENEN] o S pe o i b’wﬁf,@&p J%ﬁﬁ we LRI R I T P Pt g £
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)T BESTOE R BT D R e R beam data %% beam
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AL R R T S T
A~ = ARG ORLE! BRI T A R

Cavity inside

dimensions Wall
Detector Cavity V;)lume Length diameter Material Thickness
(em”) (mm) (mm) (mm)
PTW 30013 ] .
Rt 0.6 23 6.1  PMMA+Graphite  0.425
Farmer
PTW 31010 i .
. 0.125 6.5 5.5 PMMA+Graphite 0.7
Semitlex
PTW 31014 , .
. ’ ) 0.015 5 2 PMMA+Graphite 0.66
PimPoint
2. 7577

*F [’j&ﬁ%’%’g}*[}ﬁ% g”f[ﬁ&bﬁ“uﬁh%“ )fj"gy[ ?Jﬁﬂg{aﬂ;[ﬁ[ SR E’F{E[ ’J‘TH‘V—;M
Bk e [ L ¢ﬂﬁ%mugﬂ,m¢ﬁ4mm 1RSI » A2p LS R

i LRI WS S e

HFRES (106) £ 47 fi5T B ~ I 0 B AR [ S P
01 FSTERIR P R YO BT R BB B HE  I
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A PR R
(1) FFEIS 2 106.5F 4 5] 22
B B SR U R
2 E] L BRI 21 ¢
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(2) SFHFIH] 2 106 F 4 £] 28 FI
B B SRR
B0 U RSP 32

(3) FAHETH : 106 = 4 ] 29 |1
B R H@‘F‘ﬁ*%w%?ﬁ%%ﬁ@ﬁ%ﬂ
CESA RS ih B R

M)%Hﬂ%ﬂﬁ%&%ﬂﬁg?ﬁwz
PR T BB PR PR ol RUN
P E A CRER FT O R BB R e IRy SRR RS
FURIEI R M 91> 129f ROF 2 Beam Profile &I E | E1 L #5 HAOEES, » R F1
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- o b 1 FEGERL Y PR T S VR IRIT S S | IS Bl e -
Q2 - PRI ST fj= Hy ) BREESBR] B Bt 1 22
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A2 WPV PR AN AIRELYER] A 5 By {5l 151 ( Monte Carlo simulation )

Q3

A3

FHIES o SR | BB ST Bl 202 ERL ’g BHHJT 2! RS (lon chamber ) R
118 < 110 PRARSSTS  (UICRE B T RLTHIRE > s S e
YA - AEEA fon cahmber » A (film ) 7 RL | FRES S TROAFEI EHIEEE T 27
(FORLIFIE = R R B A < A o B0 F Rl A B =2 BHR 1 37 1 (smoothing )
[omgE) e 9% > 1) film BHAEPR] R o TSGR R (TPS) gt fr et
fE » [IERL L 19 TPSHEIFHET BT (dose calculation algorithm ) Sl IR (7%
ENFIETE (model-based dose algorithm) » $f sl (beam data) fij * TPS & » A2
G ™ (modeling ) fIosgiAd » SRS fadi il - F FURL S JRES T4 S om O > 5t
PV FURRAH 1% B4l i¥F] (reference beam data ) @7 | HE [0 B (1] Varian
AR EGT) o PN ELH R T IFRLT | TPS gt R (EER 2 - (I film BRI
== TPS 5 fI etk
HR TN R T om FUBHIER R o S R (diode) == Monel Carlo
simulation [ 717} » diode BRI ¢ ff - (Ellen E. Wilcox, 2007)
CELEL Tﬁz%’? 1) beam data J{[[E!H 70T | JHES QA?
: #,I'] Varian Jpﬁf'ﬂ B FURHEH Y reference beam data fL{IH [BEAAZ=1E 0.13 cc iV
WA B ] > PR ER I A S mm o SPECFHES TS 3 om BB | B E]
B o PIF= S HER rﬁ Varian £ [I*) reference beam data i+ E@El <3cm - £l beam
profile hL 1 ¥#¥fy > & &ﬁﬂ?@”ﬂﬁb i s ]ﬁ RRIED > (ERL ) VL RS
modeling VR > ITRLIEELISRER « SAMEA Fh - ' TR O A
VBt « ) T BRh AN - @) WV I R L O B i
FTRTREES S EIIPVRR I (B PSRN S e TS

Q4 : JNE [E:l” | cone = MLC i~ SRS/SRT/SBRTiHJi“F [RESES ?]T JENRIIR?
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Q5:

A5 %

Q6 :

A6 -

Q7

AT :

Q8 :

A4 BN 2 fol 7 7O

PR ] diode BRI T em BURHER € L ALENIIIA € @ 1 KL 1T film 2V
diode F{, (= BB P RN 502 L1155 B film PR ASEV I diode foadifl - [=EL TPS
F* beam data?

TR P IERY ROF 5 FPRIE! » 14 =1 77 2V Rt 24 > @iy ' LK diode
PUENHIREEE Y RATEIE > (S1-ROF [ii » AR BRI > diode B
TRV ph o = MY R - 2 B IR PSR T 20 JTO A TPS {9 ROF »
HELH R R B =R 100 SR TPS S rpy (AT

iR PR TR ST P 7 RN R e )

FPHRH ] EBT film Féﬁwﬁ MACYLEFERI NI o PP IR URLER R T RS
FIG B FPRIRLRLC g PRI RO s B AR B R o SR
FURSPACE TS > 4 GEEh ] (2 AETIHESERS EBT film o F ™ /B A llasl > [FIR
SEURER R PR AT GER T e R N TR
PRI T R R A (3T 40T )~ R PR AR R (R*)
9 Fjefpl P12 B Bk o 1 7 2

+,%2% Ashland (FILM QAPro)EﬁJﬁéﬁfl?} > PIEDHREN S TSR = R T
Rl PRIERE R PO AR R S0 AT =R L s (fitting curve )
ANF = Ty R D0 2H5 A AR R AR film 7 [RRIEIEORR
EEATL e RHEET RN % 3EY 470 21 LS © Fitting curve R? i 3 >0.999 #.7-
fitting curve funcuonﬁmﬁugl!ﬂ f ﬁ o I RS (AT S BT, P Bl g e
I 2 R -

filen Z={ige o JHE0 F O BRI b % (8 Fag e BURLE Y
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a. (M ICRU #24 » Biaof BFhE e poge pr BIRE Toe [ A 5% - gt TR Y QA i
FRISFE <2% o [NIF= o IR SRS TR R R < 2% -
b B ENE P > IEREEE Ao e R A e B P [N
WA B T B < 1% B BT A H PR > e po
IR A AL AR i T A 2% P [ A
THIENRRGE - REAVE TR 2% -
3. F 3 FEHBEE TIN5 (calibration curve )

AR RV R R BT Y EBT3 B - TR - AR - ok R
BRI (% o R RNIRER SN SRS [T A 459 T (RIS 00 55 B = A R A T
IRSL CII ) o 3 BHRe B4 pomigss » RS sy fIT0 o5 B[ pomg ] B s =
R [l RS T A Y fORE TR B 3 2opst R s (fitting curve)
RO B sl AU EBT3 A A B s » =9t o 11 fitting curve U2 ELRRPR (R?) i
i EBT3 TR TebEl BNIAORR I o (BT JofomiiN BT > AP Bl s
£ R I5(ifiEG 0. 9998 » A 75 (coefficient of variation, CV) ffi £ 0.01% » 7 47k 1 1%
HRE B AR o R R e A
4. FESRIEVR IR I A

(1) ﬁl*ﬁiéﬁﬁﬁléiﬁdi' (relative output factor, ROF )

E’VE}ﬂF‘,ﬂﬁt?ﬁﬁﬁEﬁﬁ 7151 Coutput> dose/MU Y i » P [T ;ﬂﬁpﬁﬁ;ggﬁﬁw 10x10 cm?
FRES [ TR T2 S, TR S RS RS [ B TS IS o 1[I
PRI B TJ AR TAFSARRE P = 200 5 ROF(FS) = D(FS) / D(FSrer) » PHELHE e rifl = Iy
=Bl o B 5 ‘fﬁﬁ[ﬁt : *F%‘ A HTRTEAERIEES 15 om ] b P HRES A
3om [ > RIFEH 1 BB [ o AL AR T Rl | R [ ] > [
FRSAFRRES PN ol » SEPRel it i et PP BN F ) £ RIORYAR » Pl
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[ A = 2 A DT R AR R R T LR R A RAT AR
S R ETIE RN S AL [ RS R oy o
= ol O P RSV R % £ Varian TrueBeam % Elekta Versa HD » FrATH o3 it
i A3 ] Varian Eclipse * Philips Pinnacle » L ¢3¢ et 2 7 A LI T FIET T (dose
calculation algorithm ) 7§72 " [fSLi [~ EHFTfTE (model-based dose algorithm ) » 51 FT5
A S RLREEI L A SR ISR S fOPR] (beam data) s 2 oIt
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HERT TR PRl o AP d AR B o TR SR OB E T S f TPS BT
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120%

100%
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(2) FFHIF IR 53 6 (dose profile)
B R ph ORI 1B "5 B REALSIE T U9 (Y0 2D [l v Bl
3 T 'Iaﬁgﬁlfﬂpw U TAT o i R B TR Rl 1 2 e B Y o
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A (R EIE: pOFt gt Fllﬁ?%dflrﬂ’t;’ré.ﬂﬁﬂlr%?’r > S [CREPEED
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OMVEFF 3 JhAHEAS OMV i ple = (R AU Ol o[ 5 (Rt o S e oy fy B
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PG+ = O PP T A PR T S A S AL (SRR of S - A R
RIS 43 LR VIR A 2l

AR ] FHES SRS T R v 53 ORI - T2 1 e
EAE R P AP E POYEENE - S EROE RV ETE R R o
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. B 2
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